Immunization with recombinant schistosome adenylate kinase 1 partially protects mice against Schistosoma japonicum infection.
Highly effective and safe prophylactic vaccines are urgently needed to sustainably control schistosomiasis, one of the most serious endemic zoonoses in China. In this study, we characterized adenylate kinase 1 from Schistosoma japonicum (SjAK1), a phosphotransferase that regulates cellular energy and metabolism, and evaluated its potential as a recombinant vaccine. Based on real-time quantitative PCR, western blot, and immunolocalization, SjAK1 is active throughout the life of the worm, although its expression is higher in 21-day-old schistosomula, adult worms, and eggs deposited in the host liver. Further, the enzyme accumulates in the eggshell, intestinal epithelium, integument of adult worms and in the vitellaria tissue in female worms. A 594-bp full-length complementary DNA (cDNA) encoding SjAK1 was synthesized from total RNA of 3-day-old schistosomes, and immunization with recombinant SjAK1 reduced worm burden by 50%, decreased the density of eggs deposited in the host liver by 40%, and reduced the area of granulomas in the host liver by 56%. ELISA results showed that recombinant SjAK1 also stimulated Th1 cytokines such as IL-2 and IFN-γ, but not IL-5 and IL-4. Collectively, a recombinant form of the enzyme SjAK1 elicits partial protective immunity against Schistosoma japonicum infection and the induction of Th1 cytokines. Thus, the enzyme has potential as a component of a multivalent vaccine against schistosomiasis.